has a collaborative breeding project with the Southern Regional Research Center (SRRC) of the USDA-ARS located in New Orleans, LA, to develop maize germplasm with resistance to afl atoxin contamination (Menkir et al., 2006) . The six inbred lines selected for resistance to afl atoxin contamination were developed through this collaborative project. These lines also have good levels of resistance to southern corn leaf blight [caused by Bipolaris maydis (Nisikado & Miyake) Shoemaker] and southern corn rust (caused by Puccinia polysora Underw.), and they are presently at the S 8 to S 10 stages of inbreeding.
Methods

Line Development
The six inbred lines resistant to afl atoxin contamination were derived from biparental crosses and backcross populations involving tropical elite inbred lines (1368, 4001, and KU1414-SR) from IITA (Kim et al., 1987) with some levels of resistance to afl atoxin production (Brown et al., 2001 ) and inbred lines from the United States (GT-MAS:gk, MI82, and Mp420) with proven resistance to afl atoxin contamination (Brown et al., 1993 (Brown et al., , 1995 McMillian et al., 1993; Scott and Zummo, 1992) as parents. TZAR101 was derived from a cross of 1368 to GT-MAS:gk, while TZAR102 and TZAR103 were extracted from a cross of the same tropical inbred line (1368) to MI82 (Table 1) . TZAR104 was extracted from a backcross involving GT-MAS:gk as a recurrent parent and KU1414-SR as a nonrecurrent parent. TZAR105 and TZAR106 were developed from a backcross involving Mp420 as a recurrent parent and 4001 as a nonrecurrent parent. TZAR102 and TZAR103 have white kernels, while the remaining four lines have yellow kernels, with all of them showing fl int kernel texture (Table 1) .
Since measurement of afl atoxin produced by A. fl avus in maize is a relatively tedious and expensive procedure, it was too costly to assay afl atoxin production in a large number of single plants from the many segregating populations. Assessment of afl atoxin production was, therefore, deferred until homozygous lines (S 5 ) were developed through selection for agronomic traits and resistance to diseases during the early stages of inbreeding. At the S 1 to S 4 stages of inbreeding, the lines extracted from each biparental cross or backcross were planted in singlerows at Ibadan, Nigeria (7°26′ N, 3°54′ E, altitude 150 m), under severe natural infection with foliar diseases. At each stage of inbreeding, visual selection within and among lines was made on the basis of synchrony between pollen shed and silking, low ear placement, well-fi lled ears, and resistance to lodging and diseases, including Puccinia polysora rust, Bipolaris maydis blight, and Curvularia lunata leaf spot.
Line Evaluation and Selection
A total of 52, 65, 47, and 56 S 5 lines derived from biparental crosses or backcrosses was planted each in unreplicated 5-m rows at Ibadan in 2002 Ibadan in , 2003 Ibadan in , 2004 Ibadan in , and 2005 . The lines planted in these nursery rows were not artifi cially inoculated with A. fl avus. Seed samples of the S 5 lines harvested in each year were sent to the SRRC USDA-ARS laboratory in New Orleans for afl atoxin analysis. These lines were divided into groups, each consisting of 3 to 12 S 5 lines along with the respective resistant parent, as well as resistant and susceptible inbred checks. Each group was screened for resistance to afl atoxin accumulation in a separate experiment using the laboratory-based kernel-screening assay (KSA) as described by Brown et al. (1995) . The test for each line was replicated at least eight times in each experiment. Among the 220 S 5 lines evaluated in the different groups, 93 lines, including those slated for release, had afl atoxin values similar to or signifi cantly lower than their respective U.S. resistant recurrent parent or a tropical inbred parent (Menkir et al., 2006) . Seed samples of the S 7 generation of these lines grown in unreplicated 5-m rows at Ibadan were sent to the SRRC USDA-ARS laboratory in New Orleans for resistanceconfi rmation tests. These lines were again divided into 12 groups, containing 6 to 12 lines each, the respective resistant parent, and resistant and susceptible inbred checks, and were reevaluated for resistance to afl atoxin contamination using KSA. Each line was tested in at least six replications in each confi rmation experiment.
Fifty lines chosen from among the 93 promising S 5 lines selected for resistance to afl atoxin contamination using KSA were arranged in a randomized complete block design with two replications and evaluated in a fi eld trial in Nigeria in 2007. The lines were artifi cially inoculated with A. fl avus to assess the effectiveness of their resistance to a different strain of A. fl avus. When the developing grains were at the milk stage, cobs of seven plants were inoculated with a highly toxigenic isolate (La3228) of A. fl avus using the pinbar method of King and Scott (1982) as modifi ed by Abbas et al. (2006) to minimize the chance for escapes. After physiological maturity, the inoculated cobs were dehusked, and the grains were shelled manually to form bulk samples for each plot. A 20-g sample was drawn from each plot and ground to extract afl atoxin with 100 mL of 70% methanol using a high-speed blender, partitioned in methylene chloride, evaporated to dryness, and the residue redissolved in methylene chloride. We spotted the extracts and afl atoxin standards on thin-layer chromatography (TLC) plates (silica gel 60, 250 μm) and allowed 
Field Performance
As shown in Table 3 , the selected six germplasm lines had acceptable yield potential, good husk cover, desirable plant and ear aspect scores, and good levels of resistance to ear rot, southern corn leaf blight, and southern corn rust. Testcross mean grain yields of most of the resistant inbred lines recorded in different trials at three locations in 2006 varied from 6232 to 9248 kg ha -1 (data not shown), all of which were similar to or higher than that of commercial hybrid checks (6030 to 6915 kg ha -1 ). These testcrosses also had desirable plant and ear aspect scores and were found to be similar to or better than the commercial hybrid checks in terms of resistance to ear rot, southern corn leaf blight, and southern corn rust. The results indicate that the lines selected for resistance to afl atoxin accumulation also had good agronomic traits for use in maize breeding programs.
Since these inbred lines involve parents of both tropical and temperate origin, they likely contain new combinations of complimentary alleles imparting resistance to afl atoxin accumulation. Such lines can be exploited by maize breeders in the United States as new sources of resistance for developing maize cultivars with higher levels of resistance to A. fl avus infection and afl atoxin contamination. They can also serve as sources of resistance to foliar diseases, as well as desirable agronomic traits, to expand the genetic base of adapted U.S. maize germplasm and ultimately to accelerate the development of productive new cultivars. The resistant lines with good agronomic traits would also have the potential to be used as parents to accelerate breeding for resistance to afl atoxin contamination in the national programs in west and central Africa.
them to be separated using diethyl ether-methanol-water (96:3:1) solvent mixture. Afl atoxin B 1 and Afl atoxin B 2 were quantifi ed using scanning densitometer, CAMAG TLC Scanner 3 with winCATS 1.4.2 software (Camag AG, Muttenz, Switzerland). The 93 promising S 5 lines selected for resistance-confi rmation tests were also evaluated in replicated trials at Ikenne, Saminaka, and Zaria, Nigeria, to assess their agronomic performance and resistance to ear rot and foliar disease.
Characteristics Resistance to Afl atoxin Production
Among the selected lines evaluated in confi rmation tests, nearly two-thirds had afl atoxin levels that were lower than that of the elite tropical adapted parent or the recurrent temperate parent (Menkir et al., 2006) . Some of the lines also had either similar or lower afl atoxin levels compared with the resistant U.S. inbred check, MI82. The results of confi rmation tests of the six germplasm lines selected for registration are given in Table 1. All the lines had afl atoxin levels that were not signifi cantly different from that of the resistant U.S. inbred check. However, the six germplasm lines had signifi cantly lower afl atoxin levels compared with a susceptible check, P3142 (Table 1 ). These lines also had signifi cantly lower levels of afl atoxin compared with a susceptible tropical commercial inbred check (9071) when they were inoculated with a different strain of A. fl avus in the fi eld in Nigeria (Table 2 ). Although the difference between afl atoxin value of each of the six lines and that of the best commercial inbred check (1368) was not signifi cant, the former had 27 to 95% lower B 1 and 31 to 95% lower B 2 values than the latter in this trial (Table 2) . Afl atoxin B1 and afl atoxin B2 are structurally related distinct and biologically active secondary metabolites produced by Aspergillus falvus. Original data were used for analysis. ‡ Data were transformed using log(y + 1) before analysis. § Mean squares signifi cantly different at p < 0.0001. 
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